A . review of the history of endotracheal intubation and endotracheal tubes is presented and a plan of management of failed endotracheal intubation at caesarean section is described. The importance of preparation for such an event by incorporation of certain features into anaesthesia training programs is emphasised.
There are few emergencies in anaesthesia which can be equated with that which faces the anaesthetist, who, having induced general anaesthesia for caesarean section, is then unable to intubate the trachea. The importance of this factor in terms of maternal and fetal morbidity and mortality has been emphasised by statistics from the United Kingdom which demonstrate continuing deaths from general anaesthesia in obstetrics associated with failure to intubate the trachea. 1 ,2 It is impossible to over-emphasise the necessity for the anaesthetist to have a clear and effective plan for managing this situation.
HISTORY Any discussion of the management of failed endotracheal intubation would be incomplete without a brief reference to some of the historical material relating to tracheal intubation.
Early descriptions of tracheal intubation come from Avicenna 3 (980-1037) and in 1543 Vesalius reported artificial ventilation in an animal via tracheostomy. Robert Hook later repeated Vesalius' experiments for the Royal Society of Medicine in 1667, but it was Trendelenburg 4 who was the first to perform tracheostomy on man in 1869, as part of an operation on the upper airway, to prevent aspiration of blood into the lungs. MacEwen,5 a surgeon in Glasgow, was the first to perform oral endotracheal intubation for anaesthesia in 1878. MacEwen performed this manoeuvre in an awake patient prior to the commencement of anaesthesia. MacEwen's observations reported in the British Medical Journal in July 1888 are essential reading for those with an interest in the history of anaesthesia and will also remind the contemporary anaesthetist that 'awake intubation' is an important option in the management of the 'failed intubation'.
The structure of the first endotracheal tubes used for anaesthesia are most interesting. Trendelenburg had created a funnel attachment to his tracheostomy tube through which the anaesthetic vapours were given. In 1880, O'Dwyer published papers describing a tracheal tube for use during the relief of asphyxia from laryngeal obstruction caused mainly by diphtheria. O'Dwyer's tubes which were short and were intended to bypass an obstructed larynx were modified by Francis Kuhn, who added a flexible metal extension to allow administration of ether or chloroform anaesthesia. Personal experience during war-time with Kuhn's endotracheal tube and technique of intubation is vividly described by Sykes in 'Essays on the First Hundred Years of Anaesthesia'.6 Many enterprising surgeons introduced different types of endotracheal tubes around the turn of the century. These tubes were by and large passed blindly by the tactile method, that is using fingers to feel the larynx, the tubes being passed blindly behind the epiglottis.
Direct vision laryngoscopy was introduced by Killian and Chevalier Jackson 7 and it was Jackson who popularised the laryngoscope and bronchoscope for removal of foreign bodies from the airway. Janeway8 and Elsberg 9 applied Jackson's techniques to surgery.
The refinement of the laryngoscope by the addition of a light source, first remote, and more recently incorporated into the handle, has made endotracheal intubation steadily easier in most patients. Improved intubation skills through the first fifty years of this century have meant that difficult intubation is relatively uncommon.
TECHNIQUES
The basic technique of intubation has until recently been poorly described in anaesthesia textbooks and an analysis of the causes of difficult intubation and prediction of difficult intubation has not yet been incorporated into standard anaesthesia texts. There are however some important papers which have added to the body of knowledge required for routine 'easy' intubation. Sir Ivan Magill in 1930 described the technique of blind intubation,10 and a short letter by Dr Magill in 1920 in the British Medical Journal describes the now well-known Magill forceps that are used during nasal intubation. 11 Banister and MacBeth 12 in 1944 appear to have been the first to describe correctly the position of the neck and head required for orotracheal intubation. They describe flexion of the neck and extension of the head at the atlantooccipital joints.
Some difficulties with intubation
In the last thirty years many journal articles have discussed difficulty with intubation. Cass et al. l3 in 1956 outlined some causes of intubation difficulty, citing poor mobility of the mandible, a long, higharched palate with a long narrow mouth, a short neck with full dentition, a receding lower jaw, protruding upper incisor teeth and increased alveolar mental distance. Other authors have added to this list. [14] [15] [16] In the pregnant patient there may be additional causes of difficulty. Lyons17 in 1985 lists enlarged breasts, poor positioning of the head and neck (which may be aggravated by a wedge inserted to prevent the aorto-caval compression syndrome), cricoid pressure applied by an inexperienced hand, laryngeal oedema, junior staff performing emergency anaesthesia in an obstetric unit and anaesthetist fatigue.
Prediction of difficult intubation
Prediction of difficulty with intubation has been encouraged. White and Kander 18 in 1975 reported the anatomical ratio of mandibular length to posterior depth ofless than 3:6 to be an association with difficult intubation. Cormack and Lehane 19 1984 classify difficult intubation into four grades according to the view obtained at laryngoscopy.
Grade 1 -no difficulty, most of the glottis visible.
Grade 2 -only the posterior extremities of the glottis visible. Pressure on the larynx bringing the arytenoid cartilages into view.
Grade 3 -only the epiglottis visible -an endotracheal tube must be passed blindly behind the epiglottis.
Grade 4 -even the epiglottis not visible. Cormack and Lehane point out that Grade 4 is unusual in the obstetric patient as it usually results from neck pathology which is seen more often in older patients.
Bellhouse and Dore in 1988 20 reviewed the predictors of difficult intubation, noting that preoperative assessment of possible intubation difficulty has fallen largely into disuse because too much has been asked of clinical signs. Bellhouse concluded that by the radiological assessment of cervical and facial parameters and by assessing the magnitude of altanto-occipital extension, chin protrusion and tongue size, bedside predictions of intubation difficulty are reliable. Mallampati 1985 21 proposed examination of the oropharynx and suggested that if the uvula can be visualised, difficulty is highly unlikely.
Presentation of difficult intubation in the obstetric patient
Although this paper is entitled 'The Management of Failed Endotracheal Intubation' it is impossible to separate this from the management of 'difficult intubation'.
It appears that there are at least two ways in which the difficult (leading to 'failed') intubation, may present in the obstetric patient.
First there is a group of patients where the anatomical features of the patient are such that they should indicate to an alert anaesthetist that endotracheal intubation may very likely be difficult, if not impossible. If these anatomical features are marked enough, they should also convey to the anaesthetist that not only will intubation be difficult or impossible, but artificial ventilation of the patient's lungs may also be extremely difficult or impossible. It must surely be a fundamental rule of general anaesthesia never to induce neuromuscular paralysis if there is doubt about the ability to be able to perform artificial pulmonary ventilation. We believe that proper assessment of patients in this group will allow for alternative methods of anaesthesia to be considered for them, provided always that these are compatible with the wishes of the patient (after full discussions) and the obstetrical and other factors which may be involved. The alternatives range from awake fibreoptic intubation (followed by general anaesthesia) to spinal or extradural blockade and rarely local infiltration anaesthesia. 25 The second group of patients are those where difficulty with intubation or failure was not expected. We believe that failure to intubate the larynx of an obstetric patient under general anaesthesia at the first attempt should activate a 'Failed Intubation Drill' immediately, but before proceeding with a discussion of the 'Failed Intubation Drill', it is appropriate to review those aspects of preparation of the patient for tracheal intubation under anaesthesia in the operating room and there are several key points to be noted.
Positioning
The operating table should be at a height which is most convenient for the anaesthetist as this adds to the flexibility of the various manoeuvres which the anaesthetist may have to use.
The head should be positioned with the cervical spine flexed and the altanto-occipital joints extended -'sniffing the air'.
The operating table should have an easily adjustable head-piece so that the neck can be further manipulated if necessary.
Equipment
There are several items of equipment which should be available wherever general anaesthesia is administered for obstetric patients. It may be that these items should be collected in a 'difficult intubation' box.
Laryngoscopes: As well as the common Macintosh blades there should be alternatives such as the Kessels blade and Belscope laryngoscope. Since initial use of these two pieces of equipment may be difficult, it is important to gain experience in their use on patients in whom no difficulty with intubation is anticipated.
Introducers: There are several types available, from flexible copper wire to woven elastic bougies. I t is important that the trainee should become accustomed to using an introducer routinely until confidence in performing intubation has been attained.
The woven elastic bougie is a particularly useful device as even though endotracheal tube placement appears impossible, a flexible woven bougie may be placed in the larynx and an endotracheal tube threaded over it.
Laryngoscopy
Since the right hand is dominant in most of us, the laryngoscope will be held in the left hand. It is important that this instrument should be handled gently, inserting the blade from the right side of the mouth and elevating and moving the tongue to the left. Care should always be taken to protect the teeth as when difficulties with intubation occur, dental damage becomes more likely.
Correct application of cricoid pressure is very important. Incorrect application of cricoid pressure may result in narrowing of the larynx due to pinching, or extreme lateral movement. When applied too low, pressure will not even occlude the oesophagus, let alone enhance the view of the larynx.
Failed intubation drill
Perhaps the best known protocol for a failed intubation drill is that of Tunstall, which was put first forward in 1976,22 and a later version in 1985. 23 The Tunstall protocol is now repeated by many anaesthesia trainees and examination candidates as the definitive method of coping with 'failed intubation' at caesarean section.
The original recommendations were to maintain cricoid pressure and turn the patient on her side in the head-down position and continue pulmonary ventilation by hand. If ventilation was easy using nitrous oxide, oxygen and a volatile agent e.g., ether, it was then recommended to gradually establish deep surgical anaesthesia with spontaneous ventilation and face-mask. Instead of ether one would now have to substitute another more modern volatile agent in this regime.
We believe that there is a considerable body of opinion in this country that disagrees with the Tunstall protocol and its 'Americanised version' of 1985 (and as restated by LattO)24 and suggest that it has little place in the management of failed intubation during general anaesthesia for caesarean section.
Setting aside the small group of patients who have some major anatomical difficulty which is identified before the event, the most likely scenario is that of the inexperienced anaesthetist, perhaps an anaesthesia trainee who embarks on general anaesthesia for caesarean section without consultant supervision. After having very carefully prepared the patient with antacid, preoxygenation and insertion of an adequate intravenous line, induction of anaesthesia is accomplished by means of an intravenous hypnotic, most commonly sodium thiopentone, followed most commonly by succinylcholine. The laryngoscope is then inserted into the pharynx, the larynx is found to be very difficult to visualise and it is suddenly very apparent to this anaesthestist that intubation will be difficult, if not impossible. What does this anaesthetist do? It is difficult to be dogmatic about what to do in this situation, but we offer the following plan as having proved effective. 1.1 Alert the rest of the operating room team to the situation and send for help. At the same time insert an oral airway, and ventilate the patient with 100% oxygen with mask and bag while cricoid pressure is maintained. Do not change the position of the patient initially and ensure that the anaesthesia assistant will remain exclusively under your direction for as long as you believe it is necessary, possibly until the operative procedure has been completed. 1.2 If pulmonary ventilation is adequate by this technique (as measured by oximetry) then a decision should be made as to whether there should be further attempts at intubation. If the decision is to make another attempt at intubation, then care must be taken to ensure continuing general anaesthesia with judicious increments of thiopentone and adequate doses of succinylcholine. There is no place for inadequate neuromuscular block in this circumstance provided adequate pulmonary ventilation is possible, but administration of atropine before subsequent doses of succinylcholine is vital in these circumstances. If three properly controlled attempts at intubation fail, (i.e. adequate ventilation and oxygenation without regurgitation, correct positioning of the head and neck etc.) then a decision must now be made on further management and this will be largely dictated by the degree of urgency of the caesarean section. For instance, if the caesarean section is an elective procedure there is a definite option to allow the patient to recover from general anaesthesia and then proceed some time later using another technique, such as spinal or epidural blockade or fibreoptic awake intubation.
If the caesarean section is urgent, (and there are degrees of urgency), it may still be possible to proceed in the same way as above, (i.e. allow recovery and proceed with another technique) but if as is likely the fetal heart rate is 80/minute and falling with each uterine contraction, then the Anaesthesia and Intensive Care, Vol. 18, No. 3, August, 1990 decision in our opinion must be to proceed with surgery at once. It is our belief that in this situation, if adequate pulmonary ventilation can be maintained by bag and mask and oral airway then this should be continued using a nondepolarising neuromuscular blocking drug.
There are, however, several features of the management of this technique which require careful attention so that the risks are minimised, and they are as follow: 2.1 Properly applied cricoid pressure must be continued until the operation has been completed, neuromuscular blockade has been terminated and the patient placed in a 'safe' position to protect her against inhalation of gastric contents during recovery from general anaesthesia.
The airway should be as clear as possible and
insertion of an oropharyngeal airway facilitates this. An airway, which is obstructed even partially makes it only more likely that the stomach will become filled with gas as the intermittent positive pressure ventilation is performed.
The rates of gas flow and the pressures used to
inflate the lungs should not be greater than that needed to achieve satisfactory gas exchange. High gas flow rates are, in the stress of the situation, likely to generate high airway pressures which in turn may result in gaseous distension of the stomach, with the risks of silent regurgitation and creation of further difficulties in maintaining pulmonary ventilation. We do not believe that placing the patient in the lateral head-down position and inducing general anaesthesia with a volatile supplement is appropriate. Few of the current generation of anaesthetists and surgeons actively involved in obstetrics have any experience with anaesthesia for surgery within the peritoneal cavity without neuromuscular blockade. We believe that such a technique (spontaneous ventilation with halothane or similar drug) is fraught with hazard in the hands of an anaesthetist who is not familiar with the technique. The risks of hypercarbia due to deep surgical anaesthesia with a potent volatile anaesthetic' agent and resultant respiratory depression combined with the probability of severe haemorrhage as a result of uterine hypotonia are very real.
Nor do most of the current generation of anaesthetists and anaesthesia trainees in Australia have experience with bag-and-mask ventilation with neuromuscular blockade for any prolonged period of time under difficult circumstances. They would frequently ventilate a patient in this manner for two to four minutes at an induction prior to endotracheal intubation but not for 45 to 60 minutes in circumstances which are less than ideal and extremely stressful. There are however many opportunities in routine clinical practice for anaesthetists to become familiar with such a technique under elective circumstances and it is important that someone performing the above described sequence should not be doing so for the first time at a failed intubation at a caesarean section. This aspect of preparation for this event can not be over-emphasised. 3. If pulmonary ventilation is extremely difficult or appears to be impossible, then ask one of the other medical team members to assist by ventilating the patient while you the anaesthetist hold the mask on the patient and monitor the airway with two hands. It may be possible in this way to get enough oxygen into the lungs to maintain oxygenation, although in such a situation it would be clearly unacceptable to proceed with surgery and in this event, the patient should be allowed to recover from anaesthesia and another technique of anaesthesia chosen, whatever the urgency of the obstetrical matter.
If ventilation is still absolutely impossible then establishment of an airway by cricothyrotomy by 'Minitrach' set or tracheostomy (depending on the skills of the obstetrician and anaesthetist) will be necessary. 4. In some cases of difficult endotracheal intubation, the anaesthetist will be successful in intubating the trachea after having used all his own experience and skill. It is important in every case where the trachea is intubated to confirm the placement of the endotracheal tube. This is most effectively done by capnography but if this equipment is not available then the 'three point' test by auscultation in both axillae and the epigastrium should be performed. This will not only confirm the placement of the tube in the trachea but should also ensure that endobronchial placement has not occurred. Any patient in whom there has been difficulty with endotracheal intubation such as described must be carefully observed during the recovery period for symptoms and signs of the onset of oedema in the upper airway.
During convalescence the patient should be informed of the difficulties which were encountered and their significance for her. A written statement should also be provided which should describe the difficulties and the method of their solution. CONCLUSION In summary then our suggested approach to the management of failed endotracheal intubation at caesarean section is as follows: 1. Preoperative clinical evaluation of the airway so as to eliminate as many of the difficult intubations as possible by selecting an appropriate technique other than general anaesthesia for those patients. Some would say by eliminating general anaesthesia, but this is not presently possible. 2. Adequate teaching of the fundamentals of laryngoscopy and endotracheal intubation including the importance of meticulous attention to details of the technical aspects. 3. Practice in the skills of ventilating an anaesthetised patient with bag, mask and oral airway for prolonged periods. 4. Recognition that you as the anaesthetist have a crisis and commencement of your failed intubation protocol early rather than late. This is an extremely difficult situation, and will be handled best by doing what you do best, but there can be no substitute for adequate preparation and a clear progressive plan of action.
Whereas parturients with procoagulant defects usually present with delayed onset of bleeding, those with platelet or 'vascular' abnormalities often give a history of epistaxis, mucocutaneous bleeding, menorrhagia, easy bruising and persistent, immediate bleeding after trauma. This paper will deal with the more important acquired and congenital haematological coagulation, platelet and vascular disorders responsible for last trimester bleeding in the obstetric patient. Unfortunately, torrential and catastrophic bleeding during delivery is still often mismanaged because the problem is approached in somewhat different manner by the two disciplines: (a) the clinical anaesthetist, who may have little real understanding of the ever-expanding array of special investigations, and (b) the laboratory, which is usually unsympathetic to the point in the dynamic clinical process at which the investigations were carried out.
